FPIES (Enterocolitis inducida por proteinas de la dieta),
una entidad no solo de la edad pediatrica
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Alergia Alimentos

/ Incremento patologia \

desencadenada por alimentos

20% adultos se
autodiagnostican como
alérgicos a alimentos
(prevalencia real: 3-7%):

Dietas innecesarias

Pérdida tolerancia, aumento riesgo
reacciones IgE mediadas previamente
toleradas.
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Notas del ponente
Notas de la presentación
Classification of adverse reactions to foods.


Alergia Alimentos No-IgkE mediada

- Prevalencia aun desconocida: %7??

\
Sintomas Reaparicion tras
compatibles reintroduccion

Exclusion Remisiodn tras
otras causas retirada alimento



Diagnostico Alergia Alimentos no-Igk mediada

Biomarker candidates

=5,
s )
. : Gut
Clinical Histor v
y microbiota
L, populations
\, J
i ™
Models . f'
. | 3 I Fe;cgl 3
—~% ™) Animal \ - Al Fecal  Eosinophil-Derived
}__q models r £ . Calprotectin Neurotoxin
- | (FC) (EDN)
I:":: :-..‘ = \ /
F i N
- P - Well-defined —p 0
Dros?}ect.tive - L Fecal SCFAs k/\
el - metabolites Ho el
plasma) ! Butyric Acid
J \ JJ

J

Zubeldia-Varela E, Barker-Tejeda TC, Blanco-Pérez F, et al. Non-IgE-Mediated Gastrointestinal Food Protein-Induced Allergic Disorders. Clinical Perspectives and Analytical Approaches. Foods. 2021

Nov 2;10(11):2662.



( Blood
Faeces
Sample ‘< Breast milk

Tissue
Chromatin

\JCells....
Chromosomes :
\ opening

e

DNA

Transcription Translation

FAVAVAVAVAV A

mRNA

~A 1 1

TRANSCRIPTOMICS

GENOMICS

METABOLOMICS

Metabolites

Synthesis A 'az
Catabolism

Anabolism /

Proteins

PROTEOMICS

Zubeldia-Varela E, Barker-Tejeda TC, Blanco-Pérez F, et al. Non-IgE-Mediated Gastrointestinal Food Protein-Induced Allergic Disorders. Clinical Perspectives and Analytical Approaches. Foods. 2021

Nov 2;10(11):2662.



FPIES (Enterocolitis inducida por proteinas dieta)

RESULTS BY YEAR

Primeros casos: Anos 70

Aﬁo 2016’ ICD-10 K52.22 O ___________ --...---l-l-ll'llllllllll“\!lj
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FPIES agudo. Definicion

Alergia no IgE mediada

Vomitos repetitivos, 1-4 h post-ingesta, letargo, palidez, hipotermia, hipotension, acidemia
(shock like)

éTipica en la infancia?

Infradiagndstico

* Ausencia sintomas respiratorios, cutaneos
e P latencia (hrs.)

e Alimentos atipicos
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Position paper

International consensus guidelines for the @c“,ssmrk
diagnosis and management of food protein—-induced
enterocolitis syndrome: Executive

summary—Workgroup Report of the Adverse

Reactions to Foods Committee, American Academy

of Allergy. Asthma & Immunology

1 Major criterion + 23 Minor criteria

>1 episode to the same food

Repetitive emesis to another food

Lethargy

Vomiting in 1-4 hrs

Pallor
Emergency room visit

Need for intravenous fluids

Diarrhea in 24 hours (5-10 hours)
Hypotension

Hypothermia



Brvan N. Fernandes. M), MRC P**

Robert ; Bovle, MB ChB, PhiX J ALLERGY CLIN IMMUNOL PRACT
J ALERGY CUN IMUNOL Ancls S i, PR VOLUME 2, NUMBER 3
VOLUME 130, NUMBER & Adnan Custovic, MD, PhDr*"
Food protein-induced enterocolitis syndrome Non—IgE-mediated gastrointestinal food hyper-
can occur in adults sensitivity syndrome in adults
To the Editor: Ju Ann Tan, MBBS®, and

William B. Smith, MBBS (Hons), PhD"

A 53-year-old man was referred to our center following 2
episodes of diarrhea and vomiting (in 2'[1'}8 Clinical Implications
occurred approximately 4 hours after eating scallops TMollosca:

Bivalvia: Pectinidae). The patient reported a further similar o A distinct syndrome of acute non—IgE-mediated food
episode occurrmg more than X)) years ago, with symptoms oy : , 1

T B - S o hypersensitivity, which manifests with isolated

staring approximately 2 hours after eating clams (Mollusca: o .
Bivalvia). We estimated that in 2008 he ingested ~60 g and in gastrointestinal symptoms, has been observed to occur in

the adult population. This has some features in common

with infantile food protein-induced enterocolitis
syndrome, but in adulss, it is an acquired condition.
o Features include predominant sensitivity to seafood or

egg and a female preponderance.




FPIES EN ADULTOS




FPIES Adultos

Fernandes et al. (2012)

Tan et al. (Australia, 2014)

Gleich ( USA, 2016)

Gonzalez-Delgado et al. ( Espaiia,2019)
Du et al. (Canada, 2019)

Li et al. ( USA, (2020)

Crespo et al (Espafia, 2021)

Garcia —Paz (Espafia,2022)

Crespo (Espana2022)
Gonzalez-Delgado et al. (Espaiia,2022)
Huang et al ( USA, 2024)

Gonzalez-Delgado (Espafia 2024)

1 adulto — navajas (bivalvo)

31 Hipersensibilidad digestiva
Adultos, diversos alimentos

8 Pacientes , marisco
21 Pacientes, pescado y marisco

20 Pacientes, diversos alimentos

19 Pacientes, marisco

25 Pacientes, pescado marisco, verduras

28 Pacientes, pescado, marisco

42 Pacientes, diversos alimentos

107 Pacientes, diversos alimentos
55 Pacientes, marisco, huevo , pescado

30 pacientes (huevo)



Food Protein Induced Enterocolitis
Syndrome: Not Just in Children

Y. Du BMSc, P. Gonzalez-Delgado MD , P. Vadas MD

Pll: S1081-1206(21)00419-1

DOI: https://doi.org/10.1016/j.anai.2021.05.029
Reference: ANAI 3622



Aevpical

N.V. Hoffmann et al. / Ann Allergy Asthma Immunol 126 (2021) 498e505



CLASSIC FPIES:

/7 .
F P I ES atl p I CO food-slgE negative, exclusive delayed Gl

symptoms with lethargy

20% presenta IgE especifica

-Evolucion a sintomas IgE-mediados 22?2

ATYPICAL FPIES:
Development of sigE positivity,
Immediate cutaneous allergic

reaction®*




Prevalencia adultos FPIES

EEUU
Encuesta poblaciéon, n=53.575.
Prevalencia: Adultos 0. 22%

Nowak-Wegrzyn A,Warren CM, Brown-Whitehorn T, Cianferoni A, Schultz-Matney F, Gupta RS. Food
protein—induced enterocolitis syndrome in the US population—based study. J Allergy Clin Immunol. (2019)
144:1128-30. doi: 10.1016/j.jaci.2019.06.032



Fisiopatologia

Humoral signaling,
vagal sensory,and
dorsal root afferents
transmit signals to CNS

Improper
recognition of food
antigen

Activation at intestinal
neuroimmune barrier

ANS activation to
maintain
homeostasis

Disrupted Inflammation at
mucosal barrier intestinal
integrity mucosal barrier

Hypovolemia

Vomiting and
diarrhea

N.V. Hoffmann et al. / Ann Allergy Asthma Immunol 126 (2021) 498—505



Gastrointestinal immunopathology of food protein—induced
enterocolitis syndrome and other non-immunoglobulin
E—mediated food allergic diseases

Kuan-Wen Su, MD*; wayne G. Shreffler, MD, PhD *%/; Qian Yuan, MD, PhD* /-9

Central Nerve System:
+ Food aversion

« Mausea

= Vomiting

Enteric Nervous System:
» Peristalsis
+ Secretion

of intestinal glands

Ann Allergy Asthma Immunol 126 (2021) 516—523



Untargeted serum metabolomic analysis reveals a role for purinergic signaling
in FPIES. ; Allergy Clin Immunol. 2023 March ; 151(3): 797-802. d0i:10.1016/j.jaci.2022.09.035

Metabolomic analysis reveals a role for purinergic signaling in FPIES

Tolerated (Outgrown) n=10, age 2-14 vy

I Asymptom atic> &>
an V4

Food Challenge>

=] Reacted (FPIES) n=10, age 4-16 y

n=20
s Y o BT e —
/ approx. 2h 4h /
FPIES /’_‘*\
Purine metabolites/,_\\ ;
Purine receptors Serotonin
Serotonin metabolite Duodenal Biopsy

Activation of the purinergic pathway during FPIES reactions provides a possible mechanism connecting
inflammation and vomiting symptoms by triggering serotonin release from gastric and duodenal mucosa

Daniel Lozano-Ojalvo, PhD1,2,3, Xin Chen, PhD3,4, David Dunkin, MD3,4, Charuta Agashe, MS1,2, Mary Grace Baker, MD2, J. Andrew
Bird, MD5, Elena Molina, PhD6, Anna Nowak-Wegrzyn, MD, PhD7,8,*, M. Cecilia Berin, PhD1,2,3



Systemic innate immune activation in food

protein-induced enterocolitis syndrome

Ritobrata Goswami, PhD,? Ana Belen Blazquez, PhD,? Roman Kosoy, PhD,” Adeeb Rahman, PhD,®
Anna Nowak-Wegrzyn, MD, PhD,* and M. Cecilia Berin, PhD?

New York, NY

Baseline

FPIES Response

Neutrophils

* A\ circulating levels
* Activated

Eosinophils

* Activated

Monocytes

Arginasef

TNFa  CEACAM!

+ Activated

« ¥ circulating levels
* Activated

+ Activated

Health System

MG Mount Sinai




Innate imMmmune activation occurs In
acute food protein—-induced
enterocolitis syndrome reactions
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Notas del ponente
Notas de la presentación
We postulate that aberrant activation of pattern recognition  receptors by food proteins (or endogenous Toll-like receptor
ligands) present on first-line defense cells, such as gut  monocytes/macrophages, can trigger such a pattern that we have observed in susceptible indviduals









IL-17A (pg/mL)

Acute FPIES reactions are associated with an IL-17 inflammatory
sig nature JAllergy Clin Immunol 2021 September : 148(3): 895-901.e6. doi:10.1016/j.jaci.2021.04.012.

M. Cecilia Berin, PhD', Daniel Lozano-Ojalvo, PhD', Charuta Agashe, MS', Mary Grace
Baker, MD', J. Andrew Bird, MD2, Anna Nowak-Wegrzyn, MD,PhD?#
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Advances in understanding immune mechanisms of food protein-induced enterocolitis syndrome
M.C. Berin / Ann Allergy Asthma Immunol 126 (2021) 478e481
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Alimentos implicados en Fpies del adulto
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Food Prot.elr.m-lnduced El?terOCOhFIS Syndrome in Adulthood: Clinical Yue (Jennifer) Du . Anna Nowak-Wearzvn . Peter Vadas  FPIES in Adults.
Characteristics, Prognosis, and Risk Factors.

P, Gonzalez-Delgado, MD, et al J Allergy Clin Immunol Pract 2022;10:239 Annals of Allergy, Asthma Immunology (2018), do’: hitps://doi.org/10.1016].anai.2018.08.0



FPIES Adultos
T resurs

Men 7 (6.7%)

ge at first reaction, years
Median (1Q 25-75) 30 (23.4)
Delay to diagnosis, years _

Median (1Q 25-75) a(2410)

N° episodes, median _
(IQ 25-75) 8 (5-10)

cy period, min 120 (50-240

Median (I

Duration symptoms, h _
Median (IQ 25-75) 9(5.7-10.5)
Emergency department 15 (14%)
Atopy 70(65.4%)

Food Protein-Induced Enterocolitis Syndrome in Adulthood: Clinical Characteristics, Prognosis, and Risk Factors. J Allergy
Clin Immunol Pract 2022;10:2397 P. Gonzalez-Delgado, MD, PhD, J. Muriel, PhDb, T. Jiménez, MD, PhD,J I. Cameo, PhD, A
Palazon-Bru, PhD, and JFernandez, MD, PhD,Alicante, Spain



Sintomas FPIES adulto

96
93
71 72
61 59
38
29
12
7 .

Dolor abdominal Vomitos Diarrea Letargo Escalofrios Hipotensién

m Gonzalez Delgado  ® S. Infante



FPIES INICIO EDAD ADULTA

1 Major criterion + 23 Minor criteria
>1 episode to the same food

Revision
- Criterios
FPIES adultos

Diarrhea in 24 hours (5-10 hours)

Hypothermia




Motivo remision Alergologia

Estudio FPIES
41%

m Estudio FPIES

m Otros motivos

Otros motivos
59%




Evolucion FPIES adultos

Seguimiento 6.2 aios (IQR:1-10) Seguimiento 7 anos (2-23)

m Tolerancia m Toler parcial = No toleran

m Toleran = No toleran

Gonzalez-Delgado (2022) S. Infante (2022)



Egg-induced adult food protein-induced enterocolitis syndrome: Clinical phenotypes,
natural history and immunological Characteristics.

J ALLERGY CLIN IMMUNOL PRACT 2014 VOLUME 12, NUMBER 6

Estudio prospectivo: (8 afios)

30 Pacientes (27 mujeres)

Fenotipos: no toleran trazas...... toleran diferentes presentaciones

Procedencia: 40 % S. Digestivo (17 % pac: Dgo colon irrritable, multiples exploraciones )

Seguimiento 5 afios mmmmm) Resolucién 17%, mejoria 10%

Alto indice de sospecha ( sintomas Gl recurrentes tras ingesta alimentos con huevo)

P Gonzalez-Delgado, MD, PhD S Anvari, MD, MS, J Barrachina, Ph,Al.Jimenez Portillo, MDe,
Teodorikez Jimenez, MD, PhDaFrancisco M. Marco de la Calle, MD, PhDe, and Javier Fernandez, MD, PhDa



History & physical:

Suggests food related reaction
with Gl involvement and
absence of alarm features

¢

Refer to allergist for IgE-mediated features:

evaluation: » Reproducible symptoms
+ Skin prick test Immediate
- Specific IgE - Common allergen
+ Supervised oral challenge Pt with atopic background

,i, No —
Risk factors for
non-lgE-mediated allergy

(Celiac, EGID, EoE, FPIES):
See Table 1

-

.

lNO

- . - No
Co-evaluation with allergist Altered bowel movements? EE— Other Gl
for allergic component symptoms
Constipation¢ *Diarrhea
TSH, CBC, Ca, tTG IgA, TSH,
glucose, CBC, giardia,
creatinine fecal calprotectin
| |
Normal J' ¢ Abnormal
" Yes Rome IV No
Irritable bowel syndrome -+ o T




Medical algorithm: Diagnosis and management of adult food

_ . Allergy. 2024:00:1-4. DOI: 10.1111/all.16142
protein-induced enterocolitis syndrome 9

| A | | e rqy oo —W ILEY

History of two or more episodes of colicky abdominal pain, with
vomiting or diarrhea, 1-6h after ingestion of a food or related food

!

[ FPIES suspected ]

} 1

] Diagnosis based on clinical
criteria **:

[ _—OFG—__
/ l \ Major criterion:

Two or more episodes of crampy
\ l abdominal pain or vomiting 1-6h after

ingestion of suspect food

l

| NEGATIVE |

Minor criteria: (points)

INCONCLUSIVE™

Two or more episodes of the same

( Nonspeci‘ﬂc POSITIVE characteristics “with a related food (3)
Abdominal ain,
1 Sy 'pt0| T |S) and/or vomﬁing and/or Lethargy with any suspected reaction
nausea, and/or 1)
Call 24 hours 1 diarrhea. lethargy. _
post OFC paleness._. within 6 h Mark_ed pallor with any suspected
after OFC reaction (1)

Diarrhea within Z24h (1)

( beBPcFc

!l

[ NEGATIWVE ]

|

Reintroduce
food in diet

Hypothermia (1)

l Hypotension (2)

NMausea (1)

Increase in absolute neutrophil count
> 1500 mm= (1)

e If Major criterion & 3 or more points
1 of minor criteria
AND
'z TN
Followw-up in
30 days to assess

frequency of _ _
ingestion and Remission of symptoms
tolerance after food avoidance
~ — AND

m Exclusion of other conditions

Purificacion Gonzalez-Delgado 12, Sara Anvari3#, Ana Entrala 2, Sonsoles Infante 22 l



https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Gonzalez-Delgado+P&cauthor_id=38686652
https://pubmed.ncbi.nlm.nih.gov/38686652/#full-view-affiliation-1
https://pubmed.ncbi.nlm.nih.gov/38686652/#full-view-affiliation-2
https://pubmed.ncbi.nlm.nih.gov/?sort=date&term=Anvari+S&cauthor_id=38686652
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est de exposicion controlada

Objetivo:
Diagndstico/ Resolucion (12-18 meses tras la Ultima reaccion)

Centro hospitalario, Via ev (pro /con)

Dosis ??7?
- Dia 1 (30% racion) / Dia 2 (70% racion)
- Un dia (2 dosis )

Observacion: 4 h de observacion

Criterios positividad
- Clinicos
- Neutrofilia
- PCR, calprotectina fecal ?77




Tratamiento o

[ Fase aguda ]

Rehidratacion oral, IV

Ondansetron (6 m.) im, iv, oral
Corticoides (FPIES severo) ?

Oral desensitization in egg acute food protein-induced enterocolitis syndrome

Seguimiento

of raw egg intake(m|)

- Evitar alimento implicado, relacionados (no)
- Reintroduccion alimento tras periodo de

"
1 =
.
. o 7 ~ ” - ) 10
evitacion 2-3 anos (OFC L,
, .
L ?
ww’;nll”
Py SOOI AAS S SA SIS D RPRIFIAN ISP
Dose increment dates.

¢ £ P,
PSSO ERRE

- Inducciéon tolerancia oral ??




Colon irritable y alimentos

Papel relevante alimentos, en colon irritable
Evitacion alimentos, mejoria
- Efecto inmunologico?

- Reduccion de otros ingredientes FODMAP,

- ATl (inhibidor tripsina amilasa)....”?

Ausencia de biomarcadores fiables


https://docs.google.com/spreadsheets/d/10uUfg8GNJpVazwxtvAArOkUR61zAjgsqhbU2Bvi377U/copy

Many Patients With Irritable Bowel Syndrome Have Atypical Food
Allergies Not Associated With iImmunoglobulin E

Annette Fritscher-Ravens,' Theresa Pflaum,' Marie M&singer,' Zino Ruchay,’
Christoph Rocken,” Peter J. Milla,” Melda Das,' Martina Bottner,”

Thilo Wedel,” and Detlef Schuppan~°©
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Localimmune response to food antigens
drives meal-induced abdominal pain
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Fig.4 |Intramucosalinjection offood antigensinducesanimmediate
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